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Application of nondestructive testing technology in the disease detection
of subway tunnel structure

TAO Xue-hong!, ZHAO Shao-peng?, LIU Jun®
(1. Hangzhou Hanggang Metro Co., Ltd., Hangzhou 310021, Zhejiang, China;
2. Hangzhou Geotechnical Engineering and Surveying Research Institute with Limited Liability, Hangzhou 310012, Zhejiang, China)

Abstract: Subway network is a key component of the public transportation system. Along with rapid development of
subways in major cities of China, it becomes increasingly important to perform quick and accurate disease detection for
long-distance tunnels to ensure the safe operation of subway. In this paper, a nondestructive testing (NDT) technology based
on comprehensive crack detector and geological radar system is introduced to detect the crack width and depth of the tube
segment structure of the tunnel, and the damage of its internal structure. According to the engineering case analyses, the
testing results show that compared with the traditional testing methods, NDT technology has the advantages of fast detection

speed, high detection accuracy and no need to destroy the structure itself, which can effectively ensure the safety of tunnel

structure and operation.
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Fig. 1 Schematic of crack width detection
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128 oA

b

2023 £ 10 H

R IEREAT REER AT IS, FRAEJR AL
RPEAE R AT LURGE S (4) SRit5:

ho =2 2 =1 @
¢

1 ¢n
Mye= hci (5)

- L=l

(@) He LR i R RE A O R PE I BE A,
mm; v ONFEIEAE, pse 3 (5) i mne ATES I AT
RTINS Y R R B IS 3
TEERERE, AR T B AH,
AT DA 2 0 R A AR AR ) 2 N0 PR AR 2 S AR 4 =X
(&) THHEBPIHGEREM h REHTEARN
3 AMNREERPAE he BOP AN NZRLEE IR A
heo HFTAMFEIYAR RIS AR, HE4 7] LR S
AN EER R (4) F1k (5) Rt EE IR
HEVR AR he MZREEUR FEAE I T 3ME mne. 1EILKG %
WIFEMY "S558 R EAE I FIME. mne AT X LG, B
Ii'<mne T 1" >3mne IR BR, 1ZZREE MR EAA he
A CAR SRR (2R R BEAE hei (1 T IME SRR IR o
1.2 RHEFILRSE

AR W T P G5 AL PN SRR A 1 R FH AR b
ERGATRN . BRIV IR RS TARRS, @RS
RN e AR LUK b ) T 208 TR N T o i
ARG AR N A B AR R R, G R A
PER LRI, A H R R AR SO SRR (9] A8 B T
Ji » BHECR R 0101, 22 Gt 2 Mo R AL 31 1) TR TR U
BT T AbBE, FEARYE TR I8 P ke, RIPDE LT
H bk BV AR B ok . B 4 iR 1A R
G TAE R,

X *JD:HTJ' mt/ us

B4 HFMEBEXRGIIERE
Fig. 4 Working principles of ground penetrating radar system
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Fig. 5 Structural disease detection
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Table 1 Tunnel structure disease detection results
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